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sive use of crude whale oil and spermaceti
candles. After the discovery of petroleum in
1859, kerosene came into widespread use. Gas
lighting was first employed early in the nine-
teenth century. Improvement in gas illumina-
tion was made by the Bunsen burner (1885);
by the Lowe process water gas (1875) ; and
by the Welsbach gas mantle (1885). Street
lighting by arc lamps was inaugurated in
Cleveland, Ohio, in 1879, an(* in New York
City in iSSo. About 1894 the enclosed carbon
arc lamp was perfected and the magnitite
lamp about 1904. In recent years the Mazda
lamp has been successfully employed in
street lighting.

Street Railways, a term including, in its

portation until about 1880. The first suc-
cessful substitute for the horse car was the
cable car, drawn by a continuous cable driven
by a stationary engine. The cable ran in a
slot set beneath the street surface, between
the rails. But its inflexibility and its depend-
ence upon one piece of apparatus, the cable,
and more particukrly its extremely high cost,
have led to the almost complete abandon-
ment of cable lines in favor of the electric
car. In the endeavor to obtain more rapid
transportation than could be given by cars
running on the surface, the elevated railway
system was introduced, first in New York,
where it was inaugurated on an extensive
scale in 1878.

Courtesy of J. G. Brill Co.

The First Street Car, Built by John Stephenson in 1831.

larger sense, city street car lines, interurban
railways, and rapid transit lines such as ele-
vated railways or subways. The term rapid
transit is used of lines running electric trains
on elevated structures or in subways, though
rapid transit lines may also use private
rights of way other than these- Current is
derived in most cases from a third rail, and
the cars are - operated under multiple-unit
control, whereby the motors on several cars
are controlled from a controller in the first
car. The street railway for passenger traffic
was first adopted in the United States. In
1831 John Stephenson laid a track in New
York from Prince Street to Harlem. In 1836
a street railway was built in Boston, and
from that time on the horse car was intro-
duced generally throughout the country and
became an established method of city trans-

The first practical electric railway was that
installed by Frank J. Sprague in Richmond.
Va. The success of this installation closed
the experimental era, and electric operation
was promptly adopted by many other cities,
replacing horse-car and cable lines. By 1890
electric lines had been installed in nearly 150
cities. Washington, D. C.7 was the first city
in the United States to have a complete elec-
tric conduit system, which dates from 1895.
New York installed and operated a similar
system beginning in 1896, but few other lines
have been built in America. The multiple-
unit system by which the motors on several
cars of a train are controlled from the lead-
ing car was introduced by Frank J, Sprague
on the South Side Elevated line in Chicago in
1897, This system made possible the running
of trains without locomotives and led direcfly